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**Abstract**

**Background:** The primary motivation for substance use shifts during the development of addiction. Everitt and Robbins (1) posit that habitual or automated substance consumption plays a prominent role in later stages of addiction. While this hypothesis was mainly examined for stimulant and opioid addictions, its implication for the understanding of alcohol use disorders and their treatments is largely unexplored.

**Methods:** To examine the association between consumption patterns and neural cue-reactivity, we tested social drinkers and alcohol-dependent patients using a cue-reactivity task using functional Magnetic Resonance Imaging (fMRI). Additionally we assessed automated alcohol consumption (2) and obsessive-compulsive craving (3). Furthermore, we examined the association between neural cue-reactivity and treatment outcome in recently detoxified alcohol-dependent patients.

**Results:** In social drinkers, increased obsessive-compulsive craving was associated with higher activation in the dorsal and lower activation in the ventral striatum (4). Alcohol-dependent patients, who reported uncontrolled alcohol consumption and consumption without awareness, showed reduced neural cue-reactivity in the insula, the occipital cortex, fusiform gyrus, medial frontal cortex as well as in limbic areas. In contrast, automated craving related to unawareness and loss of control, were positively associated with brain activation in the thalamus, the red nucleus and the putamen. Besides this, high neural cue-reactivity in the ventral striatum and orbitofrontal cortex of alcohol-dependent patients was associated with early relapse (5).

**Discussion:** Our results emphasize the importance of habitual and automated substance consumption in later stages of addiction. In these stages the initial hedonic effects decrease. This may be indicated by lower neural cue-reactivity in the insula and reward-related brain areas. Patients with automated or obsessive-compulsive alcohol consumption might no longer be attracted to appetitive external alcohol-associated stimuli. Instead, processing of alcohol-cues might be similar to habit-processing in these patients. The association between high neural cue-reactivity and poor treatment outcome indicates that patients with high cue-reactivity might benefit from treatment aiming to reduce responses to alcohol-associated cues. In contrast, patients with low neural cue-reactivity and automated consumption patterns might be candidates for cognitive behavioral treatment, where patients learn how to experience craving consciously and avoid the automated initiation of alcohol consumption.
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